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(54) DATA TRANSFER DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a data transfer 
device that eliminates the need for re- acquisition 
processing of a terminal address and eliminates the need 
for rewrite processing of a routing table of a router and 
can quickly conduct connection processing. 
SOLUTION: The data transfer device is provided with a 
master conversion means that manages one IP address 
or more and converts a sender IP address of a 
connected terminal into the managed address as above, 
a notice means that informs other data transfer device 
about conversion information denoting the converted 
address by the master conversion means, a conversion 
information reception means that receives the 
conversion information of which the other data transfer 
device informs, a slave conversion means that converts 
an address of data with the address described in the 
conversion information received by the conversion 
information reception means according to the conversion 
information, and a transfer means data via the master 
and slave conversion means. 
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terminal 5 linked to the transmitting agency terminal 1 in the management subnet of a router 2 
moves to the location of the destination terminal 6 in the management subnet of a router 4 from 
the inside of the management subnet of a router 3, IP tunneling 7 is carried out between a router 
3 and a router 4. In that case, since information is encapsulated and is transmitted to a router 4 
once it reaches a router 3, useless data will be transmitted both ways between a router 2 and a 
router 3, therefore it presses a band, and has the problem of leading to the fall of the 
communication band shared with other equipments. Moreover, a limit of the maximum length of 
the packet on a network may be exceeded by huge-ization of the packet by IP capsulation. In 
that case, although fragmentation-ized processing which divides into a termination or two or 
more packets of a packet transfer, and shortens a packet size is performed, there is also a 
problem that the load of a router increases by this processing. 
[0006] 

[Problem(s) to be Solved by the Invention] In view of an above-mentioned trouble, the purpose 
of this invention makes re-acquisition processing of the terminal address unnecessary, makes 
rewriting processing of the routing table of a router unnecessary, and is to offer the data 
transfer unit which can perform connection processing quickly. 
[0007] 

[Means for Solving the Problem] In order that the data transfer unit of this invention may attain 
the above-mentioned purpose, 1 or two or more IP addresses are managed. A main conversion 
means to change the transmitting agency IP address of the terminal to connect into said address 
to manage, A notice means to notify the conversion information which changed the address with 
the main conversion means to other data transfer units, A conversion information receiving 
means to receive the conversion information notified from other data transfer units, It is 
characterized by having a transfer means to transmit the data which went via a ****** means to 
change the address of the data which have the address indicated by the conversion information 
which the conversion information receiving means received according to conversion information, 
the main conversion means, and the ****** means. 

[0008] In order to perform address translation which cooperated between data transfer units 
according to this invention, re-acquisition processing of the terminal address and rewriting 
processing of the routing table of a router become unnecessary. 
[0009] 

[Embodiment of the Invention] Next, the example of this invention is explained. 
[0010] The [1st example] Drawing 2 is drawing showing the configuration of the 1st example of 
the data transfer unit by this invention. In this example a data transfer unit 10 1 or two or more 
IP addresses are managed. With the main conversion means 1 1 and the main conversion means 
1 1 of changing into the address which manages the transmitting agency IP address of the 
terminal to connect Other data transfer units are received in the conversion information which 
changed the address, a notice means 12 to notify, a conversion information receiving means 13 
to receive the conversion information notified from other data transfer units, and a ****** 
means 14 to change the address of the data which have the address indicated by the conversion 
information which the conversion information receiving means 13 received according to 
conversion information — and It has a transfer means 15 to transmit the data which went via 
the main conversion means 11 and the ****** means 14. 

[0011] Next, actuation of the 1st example is explained using drawin g 3 and 4. Here, it is each 
data transfer unit 101, 102, and 103. IP address 1.1. 1.X which can be given to the terminal in 
self-transfer within the limits, respectively, 1.1. 2.X, and 1.1. 3.X It manages and is each data 
transfer unit 101, 102, and 103. Routing table shall already be built by the router network 20 to 
connect so that the data of the address which a certain specific data transfer unit manages may 
be transmitted to the specific data transfer unit. X — 0 to 255 up to — any value shall be 
expressed That is, the subnet of a data transfer unit is taken as a 24-bit mask. Destination 
terminal 112 Address 1.1.2.1 Data transfer unit 102 It has connected and is a data transfer unit 
102. The address 1.1.2.100 to manage It shall be given, here — destination terminal 112 it is 
shown in dra win g 4 — as — data transfer unit 102 Transfer range 122 from — the address 
1.1.3.1 Data transfer unit 103 Transfer range 123 It shall move. 
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* NOTICES * 

JPO and NCI Pi are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A main conversion means to manage 1 or two or more IP addresses, and to change the 
transmitting agency IP address of the terminal to connect into said address to manage, A notice 
means to notify the conversion information which changed the address with this main conversion 
means to other data transfer units, A conversion information receiving means to receive the 
conversion information notified from other data transfer units, The data transfer unit 
characterized by having a transfer means to transmit the data which went via a ****** means to 
change the address of the data which have the address indicated by the conversion information 
which this conversion information receiving means received according to said conversion 
information, said main conversion means, and the ****** means. 
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[0017] Moreover, the terminal other than the address which the ****** means indicated to the 
conversion information which the main conversion means shows concretely may change into the 
address addressed to the destination terminal the address of the data which make the terminal 
the destination by the multicast address in the case of belonging to the multicast group, or the 
broadcast address related to a terminal. Moreover, in connection with address translation, the 
re-calculation of the header checksum of IP header, TCP, and an UDP false header or the re- 
calculation of the TCP sequence number in FTP (file transfer protocol) may be performed. 
[0018] As mentioned above, the processing which makes unnecessary routing-table rewriting 
processing of the router which exists in address re-acquisition processing of a term.nal or a 
transfer path, and is require of a network and a terminal mitigates, quick processing enables, and 
degradation of the overload of the router accompanying frequent path modification and the 
communication link quality by root damping, the blocking of a communication link, eta protect, 
without cause huge-ization of a packet by cooperate between data transfer units and perform 
address translation in this example. . 
[0019] [the 2nd example] — the condition of having started the communication link in the 1st 
example of the above — destination terminal 112 the address — data transfer unit 102 from — 
although given - this example - destination terminal 1 12 It shall have the address of a proper. 
In this example, the following procedures perform processing between data transfer units. At an 
initial state, it is the destination terminal 1 12. It is the address 192.1.1.100 It carries out. 

(1) Data transfer unit 102 Destination terminal 112 Connection is recognized. 

(2) It is the destination terminal 112, without rewriting the routing table of the router network 20. 
In order to receive the data of addressing, it is a data transfer unit 102. Destination term.nal 112 
192 1 1 100 which is the address 1.1.2.100 which is the address with which self manages and data 
are transmitted to self-addressed Address translation is carried out and data communication is 
started The following procedures are the same as the 1st example of the above. 

[0020] As mentioned above, in this example, when the terminal has the address of a proper, a 
terminal can communicate, without being dependent on the address of the transfer equipment to 
connect with the address of a proper. . 
[0021] The [3rd example] Although the transmitting agency terminal communicated in the zna 
example of the above, without getting to know the true address of a destination term.nal, in this 
example, a transmitting agency terminal can recognize the address of the proper of a destination 
terminal. In this example, the following procedures perform processing between data transfer 
units. At an initial state, it is the destination terminal 112. It is the address 192.1.1.100 It carries 

out. , 

(1) Data transfer unit 102 Destination terminal 1 1 2 Connection is recognized. 

(2) without it rewrites the routing table of the router network 20 — destination term.nal 112 the 
data of addressing — data transfer unit 102 in order to mind and receive — data transfer^* 
102 Destination terminal 112 the address of the data of addressing — 192.1.1.100 from 
1.1.2.100 Address translation is carried out. 

(3) Data transfer unit 102 Data transfer unit 101 It receives and is the address 1 .1 .2.100. 1 he 
data of addressing are the address 192.1.1.100. It notifies that it is data of address.ng and is the 
transmitting agency terminal 111. Address 192.1.1.100 It is the address 1 ^1 .2.1 00 about the data 
of addressing Address translation is required as becoming addressing and data communication is 
started. The following procedures are the same as the 2nd example of the above. 

[0022] As mentioned above, in this example, a terminal can communicate between terminals with 
the address of a proper, without depending to the address of the data transfer un.t connected 
with the address of a proper. 

[0023] . . . 

[Effect of the Invention] As explained above, even if the data transfer unit to connect changes 
according to the data transfer unit of this invention, by cooperating between data transfer units 
and performing address translation, routing table rewriting processing of all the routers be onging 
to the router or router network with which address re-acquisition processing of a term.nal or a 
transfer path exists is made unnecessary, the processing required of a data transfer network and 
a terminal is mitigated, and quick processing is enabled. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the data transfer unit linked to a router network, 
in order to transmit the data of the data transfer unit which transmits data, especially the mobile 
terminal which has IP (Internet Protocol) address. 
[0002] 

[Description of the Prior Art] There are the following three methods as actuation at the time of 
IP terminal moving to the zone of the management subnet which other routers manage from the 
zone of the management subnet which one router .manages, or an access point, or other access 
points conventionally. 

[0003] The first method is a method which a terminal connects and in which it has an IP address 
according to individual for every router. By this method, in case a terminal newly connects with a 
router, it is necessary to acquire a corresponding IP address again, the fall of the throughput of 
the router which is in the router which publishes an IP address to IP terminal in IP terminal list, 
and an intermediate path in order to require the processing time complicated [ the procedure of 
this IP address re-acquisition ], and long — being generated — the zone of one more zone to 
others — or communicative blocking may be produced from the management subnet of one 
router temporarily because of the re-connection processing at the time of performing a 
handover to the subnet of other routers. Moreover, when passing speed is quick and the pocket 
IP terminal of a broadband appears, a more frequent handover will be performed by the migration 
between frequent zones, or migration between the management subnets of a router, and it is 
expected that the re-acquisition processing for it serves as a neck of the communication link 
between IP terminals. 

[0004] The second method is a method with which all the routers with which IP terminal belongs 
to all the routers or router networks which continue holding the IP address of a proper and are 
located in the transfer path between terminals with connection modification rewrite the routing 
table used in order to transmit data. Also in this method, since the frequency of table rewriting is 
the order of a part, it usually has the problem of becoming what cannot disregard time amount 
after hand-over is carried out by rewriting until a communication link is resumed. Furthermore, 
when the frequency of table rewriting is excessive, the communication blackout by the root 
damping which carries out fixed time amount control of the fall of the router processing speed by 
the router overload or the rewriting may break out. 

[0005] The third method is a method which uses IP tunneling. IP tunneling is Internet Engineering 
Task Force. It is the approach of adding predetermined IP header to the original IP packet, and 
encapsulating the original IP packet as data division of a new IP packet as indicated by Request 
For Comments (IETF RFC)2003. When using IP tunneling, in case data are transmitted to the 
router of the migration place of IP terminal from the home router with which IP terminal belongs 
an IP packet, IP header which indicated the address for transmitting to the router which 
connects newly is added to the outside of the original IP packet By this method, in this way, 
since IP header will be further attached to the outside of an IP packet, there is a problem that 
the band of that part is spent vainly. Moreover, as shown in drawing 1 , when the destination 
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terminal 5 linked to the transmitting agency terminal 1 in the management subnet of a router 2 
moves to the location of the destination terminal 6 in the management subnet of a router 4 from 
the inside of the management subnet of a router 3, IP tunneling 7 is carried out between a router 
3 and a router 4. In that case, since information is encapsulated and is transmitted to a router 4 
once it reaches a router 3, useless data will be transmitted both ways between a router 2 and a 
router 3, therefore it presses a band, and has the problem of leading to the fall of the 
communication band shared with other equipments. Moreover, a limit of the maximum length of 
the packet on a network may be exceeded by huge-ization of the packet by IP capsulation. In 
that case, although fragmentation-ized processing which divides into a termination or two or 
more packets of a packet transfer, and shortens a packet size is performed, there is also a 
problem that the load of a router increases by this processing. 
[0006] 

[Problem(s) to be Solved by the Invention] In view of an above-mentioned trouble, the purpose 
of this invention makes re-acquisition processing of the terminal address unnecessary, makes 
rewriting processing of the routing table of a router unnecessary, and is to offer the data 
transfer unit which can perform connection processing quickly. 
[0007] 

[Means for Solving the Problem] In order that the data transfer unit of this invention may attain 
the above-mentioned purpose, 1 or two or more IP addresses are managed. A main conversion 
means to change the transmitting agency IP address of the terminal to connect into said address 
to manage, A notice means to notify the conversion information which changed the address with 
the main conversion means to other data transfer units, A conversion information receiving 
means to receive the conversion information notified from other data transfer units, It is 
characterized by having a transfer means to transmit the data which went via a ****** means to 
change the address of the data which have the address indicated by the conversion information 
which the conversion information receiving means received according to conversion information, 
the main conversion means, and the ****** means. 

[0008] In order to perform address translation which cooperated between data transfer units 
according to this invention, re-acquisition processing of the terminal address and rewriting 
processing of the routing table of a router become unnecessary. 
[0009] 

[Embodiment of the Invention] Next, the example of this invention is explained. 
[0010] The [1st example] Drawing 2 is drawing showing the configuration of the 1st example of 
the data transfer unit by this invention. In this example a data transfer unit 10 1 or two or more 
IP addresses are managed. With the main conversion means 1 1 and the main conversion means 
1 1 of changing into the address which manages the transmitting agency IP address of the 
terminal to connect Other data transfer units are received in the conversion information which 
changed the address, a notice means 12 to notify, a conversion information receiving means 13 
to receive the conversion information notified from other data transfer units, and a ****** 
means 14 to change the address of the data which have the address indicated by the conversion 
information which the conversion information receiving means 13 received according to 
conversion information — and It has a transfer means 15 to transmit the data which went via 
the main conversion means 11 and the ****** means 14. 

[0011] Next, actuation of the 1st example is explained using drawing 3 and 4. Here, it is each 
data transfer unit 101, 102, and 103. IP address 1.1. 1.X which can be given to the terminal in 
self^transfer within the limits, respectively, 1.1. 2.X, and 1.1. 3.X It manages and is each data 
transfer unit 101, 102, and 103. Routing table shall already be built by the router network 20 to 
connect so that the data of the address which a certain specific data transfer unit manages may 
be transmitted to the specific data transfer unit. X — 0 to 255 up to — any value shall be 
expressed That is, the subnet of a data transfer unit is taken as a 24-bit mask. Destination 
terminal 112 Address 1.1.2.1 Data transfer unit 102 It has connected and is a data transfer unit 
102. The address 1.1.2.100 to manage It shall be given, here — destination terminal 1 12 it is 
shown in drawing 4 — as — data transfer unit 102 Transfer range 122 from — the address 
1.1.3.1 Data transfer unit 103 Transfer range 123 It shall move. 
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[0012] In this example, the following procedures perform processing between data transfer units. 

(1) Data transfer unit 103 Destination terminal 112 Connection is recognized. 

(2) Data transfer unit 103 The main conversion means 1 1 is the destination terminal 1 12. It is the 
address 1.1.3.100 about the address 1.1.2.100. It will change. 

(3) Data transfer unit 103 The main conversion means 1 1 is the transmitting agency address 
1.1.2.100. It is the transmitting agency address of data 1.1.3.100 Destination address 1.1.3.100 It 
is the destination address of data 1.1.2.100 Conversion is started. 

(4) data transfer unit 103 from — transmitting agency terminal 1 1 1 the connected data transfer 
unit 101 — receiving — the address 1.1.2.100 The address 1.1.3.100 Conversion information that 
it changes is notified. 

(5) data transfer unit 101 Data transfer unit 103 from — conversion information — the 
conversion information receiving means 13 — receiving — the ****** means 14 — the 
transmitting agency address 1.1.3.100 the transmitting agency address of the data which arrived 
— 1.1.2.100 changing — destination address 1.1.2.100 the destination address of data which 
arrived — 1.1.3.100 Conversion is started. 

[0013] It sets for the above procedure and is a procedure (3). Procedure (4) It is good also as 
after. Moreover, the notice in the above procedure may be added to terminal data, and may be 
transmitted. 

[0014] Next, the example of the address translation after initiation of processing between this 
data transfer unit is shown. 

(1) Data transfer unit 103 It goes and is the destination terminal 112. Transmitting agency 
terminal 111 Transmitting agency address 1.1.2.100 The given data are sent out. 

(2) Data transfer unit 103 It is the transmitting agency address 1.1.2.100 given to the data 
1.1.3.100 Address translation is carried out and data are transmitted to the router network 20. 
Data go via the router network 20 and are a data transfer unit 101. It arrives. 

(3) data transfer unit 101 Destination terminal 1 12 from — the sent transmitting agency address 
1.1.3.100 the transmitting agency address of the given data — 1.1.2.100 returning — data — 
transmitting agency terminal 1 1 1 It transmits. 

(4) transmitting agency terminal 1 1 1 Destination terminal 1 12 from — the transmitting agency 
address 1.1.2.100 which shows that it is information The given data are received. 

[0015] (5) It is the transmitting agency terminal 1 1 1 conversely. Destination terminal 1 12 
Address 1.1.2.100 It considers as a destination address and data are sent out. 

(6) destination address 1.1.2.100 the given data — data transfer unit 101 arriving — data 
transfer unit 101 address translation — a destination address — 1.1.2.100 from — 1.1.3.100 It is 
changed. 

(7) Destination address 1.1.3.100 Data transfer unit 103 It is a destination address 1.1.3.100, 
without rewriting routing table anew, since it is beforehand recognized by each router of the 
router network 20 that it is the address of the terminal to connect. The given data go via the 
router network 20, and are a data transfer unit 103. It is gone and transmitted. 

(8) Destination address 1.1.3.100 The given data are a data transfer unit 103. It arrives and a 
destination address is 1.1.2.100 by address translation. It is changed. The data after conversion 
are a destination address 1.1.2.100. Destination terminal 112 It is transmitted. 

[0016] Procedure (6) It sets and is a data transfer unit 101. Although only the data which carried 
out address translation are transmitted, it may be desirable to transmit both with the data which 
carried out address translation and which do not carry out data and address conversion. For 
example, it is the communication link of the cellular phone of IMT-2000 which performs a multi- 
pass communication link etc. However, since the amount of data which a data transfer unit 
transmits according to the count which changed connection increases when a terminal changes 
connection one after another among many data transfer units, when there is no connection, the 
processing which suspends the transfer to the data transfer unit which is the former destination 
is needed [ the data transfer unit which is the former destination notifies an initial entry with a 
destination terminal, and ]. Moreover, although only the destination terminal changed the data 
transfer unit to connect in this example, it is also the same as when a transmitting agency 
terminal carries out address translation. 
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[0017] Moreover, the terminal other than the address which the ****** means indicated to the 
conversion information which the main conversion means shows concretely may change into the 
address addressed to the destination terminal the address of the data which make the terminal 
the destination by the multicast address in the case of belonging to the multicast group, or the 
broadcast address related to a terminal. Moreover, in connection with address translation, the 
re-calculation of the header checksum of IP header, TCP, and an UDP false header or the re- 
calculation of the TCP sequence number in FTP (file transfer protocol) may be performed. 
[0018] As mentioned above, the processing which makes unnecessary routing-table rewriting 
processing of the router which exists in address re-acquisition processing of a terminal or a 
transfer path, and is require of a network and a terminal mitigates, quick processing enables, and 
degradation of the overload of the router accompanying frequent path modification and the 
communication link quality by root damping, the blocking of a communication link, etc. protect, 
without cause hugeHzation of a packet by cooperate between data transfer units and perform 
address translation in this example. 

[0019] [the 2nd example] — the condition of having started the communication link in the 1st 
example of the above — destination terminal 112 the address — data transfer unit 102 from — 
although given — this example — destination terminal 1 12 It shall have the address of a proper. 
In this example, the following procedures perform processing between data transfer units. At an 
initial state, it is the destination terminal 1 12. It is the address 192.1.1.100 It carries out. 

(1) Data transfer unit 102 Destination terminal 112 Connection is recognized. 

(2) It is the destination terminal 1 1 2, without rewriting the routing table of the router network 20. 
In order to receive the data of addressing, it is a data transfer unit 102. Destination terminal 112 
192.1.1.100 which is the address 1.1.2.100 which is the address with which self manages and data 
are transmitted to self-addressed Address translation is carried out and data communication is 
started. The following procedures are the same as the 1st example of the above. 

[0020] As mentioned above, in this example, when the terminal has the address of a proper, a 
terminal can communicate, without being dependent on the address of the transfer equipment to 
connect with the address of a proper. 

[0021] The [3rd example] Although the transmitting agency terminal communicated in the 2nd 
example of the above, without getting to know the true address of a destination terminal, in this 
example, a transmitting agency terminal can recognize the address of the proper of a destination 
terminal. In this example, the following procedures perform processing between data transfer 
units. At an initial state, it is the destination terminal 112. It is the address 192.1.1.100 It carries 
out. 

(1) Data transfer unit 102 Destination terminal 112 Connection is recognized. 

(2) without it rewrites the routing table of the router network 20 — destination terminal 1 1 2 the 
data of addressing — data transfer unit 102 in order to mind and receive — data transfer unit 
102 Destination terminal 112 the address of the data of addressing — 192.1.1.100 from — 
1.1.2.100 Address translation is carried out. 

(3) Data transfer unit 102 Data transfer unit 101 It receives and is the address 1.1.2.100. The 
data of addressing are the address 192.1.1.100. It notifies that it is data of addressing and is the 
transmitting agency terminal 111. Address 192.1.1.100 It is the address 1.1.2.100 about the data 
of addressing. Address translation is required as becoming addressing and data communication is 
started. The following procedures are the same as the 2nd example of the above. 

[0022] As mentioned above, in this example, a terminal can communicate between terminals with 
the address of a proper, without depending to the address of the data transfer unit connected 
with the address of a proper. 
[0023] 

[Effect of the Invention] As explained above, even if the data transfer unit to connect changes 
according to the data transfer unit of this invention, by cooperating between data transfer units 
and performing address translation, routing table rewriting processing of all the routers belonging 
to the router or router network with which address re-acquisition processing of a terminal or a 
transfer path exists is made unnecessary, the processing required of a data transfer network and 
a terminal is mitigated, and quick processing is enabled. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawi ng 1] It is drawing showing the outline of the data transfer system by the mobile terminal. 
[Drawing 2] It is drawing showing the configuration of the 1st example of the data transfer unit 
by this invention. 

[Drawing 3] It is drawing explaining actuation of the data transfer unit by this invention. 
[Drawing 4] It is drawing explaining actuation of the data transfer unit by this invention. 
[Description of Notations] 

I Transmitting Agency Terminal 
2, 3, 4 Router 

5 Six Destination terminal 
7 IP Tunneling 

10,101,102,103 Data transfer unit 

I I The Main Conversion Means 

12 Notice Means 

1 3 Conversion Information Receiving Means 
"( 4 ****** Means 

1 5 Transfer Means 
20 Router Network 

I I I Transmitting Agency Terminal 
112 Destination Terminal 

122 123 The transfer range of a data transfer unit 
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